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$l$ $h_{0}$ ( $\sim$
) : $\tilde{x}=lx,\tilde{y}=h0y,$ $t^{\sim}=(l/c_{0})t,\tilde{\phi}=(gla/c_{0})\phi,\tilde{\eta}=$
$a\eta$
$c_{0}=\sqrt{gl}/\kappa$ $\delta$ \kappa \omega 2 $=$





$\phi=-i[f_{+}(x-i\delta y, t)-f_{-}(x+i\delta y,t)]$ (6)
$f_{+}(z, t)[f_{-}(z, t)]$ $0<{\rm Im} z<2\delta(-2\delta<{\rm Im} z<0)$





$\phi=i\int_{-\infty}^{\infty}\frac{\cosh k\delta(y+1)}{\sinh k\delta}\hat{f}(k, t)e^{ikx}dk$ (9)
(9) (6)
(7) $z$






$f_{+}(x+i0,t)+f_{-}(x-iO, t)=f(x, t)$ (12)
$f_{+}(x+i0, t)-f_{-}(x-iO, t)=-iTf(x,t)$ (13)
3. 2
\delta $=O(1),$ $\kappa=O(1)$
$\epsilon\ll 1$ \eta $\eta$
$O(\epsilon)$



















$\kappa u=T\eta_{t}+\epsilon[T(\eta T\eta_{t})_{x}+\eta\eta_{xt}]+O(\epsilon^{2})$ (24)












\delta \rightarrow 0 $\kappa=\delta^{-1}$
$\tilde{T}f=-\delta f_{x}-\frac{\delta^{3}}{3}f_{xxx}+O(\delta^{s})$ (27)






$\overline{u}=\frac{1}{1+\alpha\eta}\int_{-1}^{\alpha\eta}\phi_{x}(x, y, t)dy$ (30)
$O(\delta^{2})$ $u$ .
$u= \overline{u}-\frac{\delta^{2}}{3}\overline{u}_{xx}+O(\delta^{4})$ (31)








(2 5) \eta :
$\eta_{tt}-\eta_{xx}-\frac{\delta^{2}}{3}\eta_{xxx\epsilon}$
$+ \alpha[-\eta\eta_{x}+\eta_{t}\int_{-\infty}^{\infty}sgn(y-x)\eta_{t}(y,t)dy]_{x}+O(\alpha\delta^{2}, \delta^{4})=0$ (35)
iv)Boussinesq
$(i)\alpha=O(\delta^{2})\ll 1$ , $(ii)\eta_{t}=-\eta_{x}+O(\alpha, \delta^{2})$ (35)
$\eta_{tt}-\eta_{xx}$
.







$\deltaarrow\infty$ $\kappa=1$ $T$ $\tilde{T}$ $H$ $H$
$H$ Hilbert












$F=\eta\eta_{x}+H(\eta H\eta ae)+H(H\eta_{t})^{2}$ $(44b)$
$G= \frac{1}{2}(\eta^{2}H\eta_{x})_{x}+H\{\eta H(\eta H\eta_{x})_{x}\}+\frac{1}{2}H(\eta^{2}\eta_{xx})-\eta_{x}(H\eta_{t})^{2}$
$+2H\{\eta H(\eta_{t}\eta_{xt})\}-2\eta_{t}H(\eta H\eta_{t})_{x}+2H(\eta_{x}\eta_{t}H\eta_{t})$ $(44c)$
(44 ) ( Stokes )





ii) 2 ( ) [9]
a) b)
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Kadomtsev-Petviashvili ( 2 $KdV$ )
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